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(57) Abstract 

PROBLEM TO BE SOLVED: To stably specify a more 
precise current position. 

SOLUTION: A portable navigation device 1 detects a 
current position (X, Y) by GPS satellites C and D to be 
received and transmits GPS information C and D to an 
onvehicJe navigation device 2. The onboard navigation 
device 2 also detects a current position (Xs, Ys) from 
the same GPS satellites C and D. Since the position (Xs, 
Ys) and the position (X, Y) detected by the portable 
navigation device 1 are ones detected from the same 
GPS satellites C and D, almost similar errors occur. 
Accordingly, the onboard navigation device 2 calculates 
a difference between current positions (Xb, Yb) and (Xs, 
Ys) detected highly precisely by GPS satellites A to D 
and another sensor (a) to be received and transmits 
this difference as correction information to the 
portable navigation device 1. In the portable navigation 
device 1, the current position is corrected by adding 
(Ax, Ay) to (X, Y). 
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lifcGPSHiSC. DKckDSlSEttB (X, Y) fcfcffl 
-OGPSHSfiC. D*^«fttt» (Xs, Ys) Srtt 

tar*, (xs. ys) t, mmm^^f-^By 

&BlTfcttiLfc (X, Y) fcte. tU-OGPSWS 

T5Jflg&GPS«SA~D-<Mfi<D-fe>-* (a) 
fctiiUfcSttttfi (Xb. Yb) t (Xs. Ys) to 
ggg (Ax. Ay) £*tt}L. *liEtiMB<!: UT**ffl^- 

£Bl-m. (Ax, Ay) £ (X. Y) IClBA.T§lfc 
&B*»IE-f*. 
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1 

[11*911] GPS-fc^i. 
£<DGP S-fc>iH?3«LfcGPS*Sa>5©*«KS 

COG P STSfflpJttfcGP S«S©fll«*Stp©«C2l 

flT4 G p sms.mnm*fk t . 

[»#Jfl2] SEOtg^ttSfllffi^M-r^^fi:* 
GPS-fe >•*<!:. 

^-ty— >a >««*^s«bi«^g p sasao««* 

sra-r* g p s«afli«sm*ai:. 

u®GP s«a«asm*a^es«ufcG p s*a«f 

fflfc«fc 0 #£3 n-5 G P S*ft^€. ©*«[*i3EG P s 

[5fi9J©»»lfci»9l] 
[0 0 0 1] 

[a*±owffl»iF] ^ftm\tmmmi-^—>3>& 

[0 00 2] 

<R*rtrcfHW*#©fc»K. «#ffl^-tiy— >3>» 
rowMBsnr^s. *#ffl^-try— > 3 >8bt«. 

*(O«*S»**!i0±KlSiI-f 3 SIC. 

»^[6jo*^«:«?»Tm^T**»ffl^ey— >3 > 
anfeHBsnxu-s. coj:-5fe**ffl^ty-->3 

&B*M5gf •5->Xf i AT&<6GP S (Global Posit io 
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ning Systei)£ffifflLTV>£. COGPSIi. a*f3fi 
3rEU:®G P S*Sa»SdB3*iTi>*i?rffi«>ffl#£3« 

ttBCHUT-S. GPSttJNiJLfcSSEttll 
4. CDROM^/^'JKfittSnfcttHflUBlC^BJc 

T. GPSlC«t4SaEffill«)4#je«. l*3 0m~10 
0m@K©RM££/uTlA-S. Z<Dfttt>. ift*£flMR 

sn^^try— >3>s«Ttt. si«E&«©*aE£±tf 
*««a t g p s 0ps#0r-**isJB-r* c t-ctttiitt 

[0 0 0 3] 8«tt«0)R2£l~5mgSE3:T 

iCTtfSv^AiLT. D (f-f7rU>vl-il') - 
GPSO^flHfcfel&WSFnT*. d©D-GPS«. IE 

»JBTGPS*atK«fc*8aE<ft«fttB£ff3. *^T. 

&n®BM£j*mu -t-ottsaii^fflw^ty— >3 

20 >8«IC2Hrr*. ail*ffl©^-fy-i /3>SBT 
tt. GPST-<fttHLfc3li£E&B£. SifiJ^S§«Lfc 

[0004] 

ffl-r*»#ffl^-t;y-'>3 >mmo^iz\t. gpsu 

30 £*<T€fcV>. 

[0 0 0 5] D-GPS^e.e^*SfiT*ii: 
n***, atiEftN3*VO>«D-GPSTi2. 
GP StCiiRSOx-^SSMSSi^-^WIcSltr 

PS*Sa>£2i©3tl**ttttl 5 7 5. 4 2MHzt 
#H«t»lf>IWfc»T*«. £©fc*. hMI/ifi22**l&5 
©SJJrTtt, §«*t*ifcSGPS«S<0»a<'>ft<fc 
40 0. «JiJ»TWHHac«6fflUfc#GPS«**6©« 

«*+#ca«T*fcV» D-GPS©fi]ffl 

at. s*»»fa±«>GPsiia*»6®***«fliT*fct 

£<iC. tfJl^*B#«C«fcO 2fff!r©GPSKfi£ttl, 
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MH**ftT*fc»<D#&) i ke*©«9jt ttdtftma 1 2 . x-^Ettw 1 3 . assmas 1 4 . s 

li, GPS-fc>-*i:. JKDGPS-fe^tfTSmLfcGP f«15. #^tti*86l 6*5«t^A^«l 7*t«a$tl 

■ttta^at. coGPsrsm^KiBJSGPswsofl! coo 1 0] &&®.m&mmi 2«. Gpswa^wa 

**S*JSlC2lffl-r5GPS«afll*2H8^ai:. CO LT*i!S©<fc«*fflje-r*GPS3ffiSlll 2 1 

affl^aTSSSUfcGPswaumtcastJuT^iasn 10 tv>*. coGPssisinut a»oGPst 

«fli$M&iW¥a£. GPst>^t. xt;y-->3>£ outcamssrami i z\zmtifz>&^\zfi.r>-z^ 

«^es«pi^GPs«aofl»«*sffl-r*GPs« 4. 

afliasffl^at. ::oGPs*afli*sfli#a*^s 20 [001 1] x-*E»aBi 3ic«. s^-^i 3 

{tLfcGPS*ati!«C«kDil*3£Sn-5GPS*a*»6 1. ifiBlx-? 13 2. 13 3, fl&fc-r-* 

0*«*WEGPS-fe>-y-T?S#L,. S«Ufc*ttCS 1 3 4*J:t;H^b>iV>-t05ffi(Dx-5'*i»W3nTVi 

^T«a«i:**ttttir*««Ett»fttti#at. c©« x-^eiswi 3»ctt. 7D-;e-f^w, a- 

flEffiattttj^aTtttusnfeSttttiiofui^. weia Fxvx?. cd-rom. #xvx*. as^-y. 

»tt««Mrt#ac»*3nfcie»ttit*^iMi-r*RM ic*-k. **-FS*;8v>fc&aE*i»*«ttffl$ 

utmost. ^©R2iwi*aTJna$nfc«ss*»iE n*. sj&x-* nut swuatti 6*>&m^r 

mat Lxi-vy-: ^ 3 >««c2^rr42ifli*ai:. *s*K**igrti«i©x--*-ra*. suhx-* 1 3 

*S«ffiWiiEfflSflia^fflS-li-Ti9EBW**»S-r 2tt. &*8Bl 5 CJHiS^niftSHOx-^Tfci. Sfi 

Hx-* 1 3 2 Kttlft;5*lT<r>-5iftBtt, *ff#«*3g 

[0 0 0 8] 30 rtt5fc»OfeOT* 0, Mxtf 2 5 0 0^1 , 5 0 

[5291©f&»©»ffi] EAT. *»WO*»ffl^-try— > 0 0»0 1 . 1 0 0 0 0#<D 1 . 200 00»OlO«! 

a >sii«i±i^fiEtt«i«iEffls*jsc«3tt4-3i«» a^ttiWsnTv^. iBf-^ 1 3 3 «. mmm± t* 

»*BH^^UH4*«W»UT»tt«C»Wr-5. HI y-->3 >SBfc:«fc0 S«»l:T©«K«JB£fT3*S 

«. *n«»»«c«k-6i«#ffl^ify— >3>8»i*j<t Kttfljsn*x-*T, xs^icHr-sx-^taisic 

squatuTo*«ffl^-ey— >3>*H2, *fc ym3^&a<»j&tfcoTu*iai&<o55-s 

[0 0 0 9] i)!«ffltty->3>8flH 40 aKfcHT^x-^tUTtt. iIB©&&0>£g£S 

y-->a >fflS88i i $fl8AT^<b. cco±ty-->3 f^Utt^*8ojigsa>55##at;fc<ot) 

>«jgasi ltt. cpu (tp*«aa»n) mi. t <o. iii&<&&2#©T-*a<**. 

ty-->3>rnif7A^o§a7oy7A^>x-^*< [0012] &srawi 4ic«. 7>ft^»«$nx 

ttiWStlTUSROM (U-F-*>'J • **'J) 1 1 *S0. #*SI£*flBI<>fc)tfflfI , *\ »S9«««:fflV>fci§ 

2«h. •7-+>^/ ; EU<!:LT05RAM (?>?7»-7 «t^. &«y-7;U£fflUfcaffl^l;:«fc-3T. 

?-fe* • Z^'J) 1 1 3^*«Afc^'f ^anXfi- ty— >a >8« 2 ^HJtSJfcE 3 tWfWT^fSliHi 

^ICkoTSI^n*. RAMI 1 3lC»i. *«£2ffl SfTS^lCfc^TU*. »S<8» 1 4tt. Sffffltb' 

-r-5»«<!:Ji-DTl>«GPS«aofll*. w<0GPS* y-->3>«HlTaaEffi«*1*3g-r*fc«>CffifflL/i 

a*^<o*iK^6GPSTttmLfc«fiE<fl:it. so GPs«atc^t>T©««**«fflxty-->3 



[0 0 0 7] 



stxT^*. c©xtry-->3>ffla»i net*, 
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2. 3*>58tttt«*mjET*fc«&©toIE*«*2mT 

[0 0 13] a*»i S\Z\t. a— tf©S*l^i;Ti2 

[0 0 14] SPttAffil 6tt, £fr#£«l&Ssrr* 

[0 0 15] A*j«17Ctt, *-#-F. 
Ute^Kffil 5WHffii:|g^UH®JC*— f*Xi-£ 

cr vt&a&mjt&m) &e>&mxijmmi><&mt< 30 

[ooi6] > 3 >8ii2tt. 
bry— > 3 >8Bi ^-try-x3>«is«2 

1. SattB*ta»2 2 < x-*B16«2 3, iSSfflSt 
2 4. a*«2 5. 3JSttia»2 6fc«ktfArt88 2 7 £ 

tfy—> 3 >sn 2 nfc&n 

&ttl»2 2<>:LT. GPS2 2 1*fiTl»5. :©G 
PS2 2 1I1 »iKtt4^©GPS*a 

ic > 3 >8«iT}iS$nfcGPs* 40 

»Cft?Ttr>*. JgtiE(ftH&tb{!B2 2 li, ffilC. ifitt&fc 
fcttiLT*p0#&£#a*JttB§l-fc>-t)-2 2 2, *t§ 
0IIl€K*fctiiLTtt&LfcO. Joa8E£fcfflLT2[5! 
«»LTB«*ttm-r*E«-b>-y-2 2 3. X^7'J> 
y<7>0Ca5tc« 0 ftttfc#3*«&IIl1E-fc: ^^EGJSfii 

5=-7'J>y-b>-9-2 2 49A<8!ffl$ni. 
[0 0 l 7] Sfc. H^LttV^. BaEt£B«tti»2 2 

t*. mtE&m&*mTzfz#>n&mmm. b± so 
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a >»«2 OS«tt«*m«2 2 tt. > 
a >»• 1 iCtt^T. flfftg < ««Ett«S«Hb1- * £ t 

[0018] *«ffl^try-v3>«B2©^-tfy— > 

3 >J5!Iffi2 112, RAM 2 1 3 K£aE<MM>««£» 
*«-*X'J7S*l,TV>*. -tl/T, GPS2 2 1*$ 

bfcsattn (xb. Yb) d©ssEtt«*8»irt 

— >3 >ai3i«2 1 «. mmmi-vy-: >»« i -e 
ras s nfc g p s *s*> s b -cam l fc^ 

ffitt«©eM£*|jET*jfca©*gIEtiHR£. RAM 2 1 
ftfBU 2l2flr»2 4*>&a«r««t-5C^oTVi«.. 

[0019] ww^-hry— >3>8«2©7 s -^ae* 
»2 3«, ar»ffl^ty— >3>$ai3«to'b*<o 

09A«. flSHx-^2 3 2li. 5C«IBSn«) 
x-^*IIATV^. aiSx-^ 2 3 3tt. 3$IS^K:H 

^*WtTV>-5. $fc5tKx-^2 3 3tt. 5IISICHT 

TV>*. jiKr-^2 3 314, y-FKWT* 

S*Wr*5I^h>*^«CO^T<D. Mil. ^t». Htt 

[0 0 2 0] HSStt^3(J, mwm 1 <k2ISftffi3 
2iSaEttH«ttJ8B3 3*{BATt>-5. S1WSS.3 Hi. 
CPU 3 i l. saro^n^A-^x— ^^teiWStxfe 
ROM3 12. 7-+>^/X'J7tLTffiffl$n-5RA 
M3 1 S^SaAfcT-r^D^^ea-^lCfcoTH 
SSnt^i. ROM 3 1 2IC(i. H5£S%^3 0EW 
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&«*t{fcB (HKXb, ftBYb) <n?-9ifi**l-2t\ 
TV»4. *fcRAM3 13Ctt> l»flfffl^tfy-->3 > 
SB 1 TfcfcSnfcG P S*S<DfllfB***rf *X'J 7 
TilWS^nTl^. Jg&ttB*ttiaB3 3 tt. G P S 3 3 

tlfcG P S«S*»£0«fc£ffiE l,fc8£©8«<fi:B* 

[0 0 2 1] HJg»i6JS3l±. ifffltty->3 

&B3ti*. HS5MB3ii. wkommtLxmrnr 

*«fc"5KLT ! feJ:tr>*<. PHS (/t-V^-JP • A>5*-f 
• ->Xf A) ©H£SJ6B**MlT*«fc-5KLTt> 

[0 0 2 2] HJg3afcB3©IWfP»3 Hi, 

y— >a >»BiTjissnfcGP s«a*^o««t* 

ffiffi UTttajUfc5ifiE<fl:B©«2£*iIE-f *fc*©«jE 

rom3 1 2fc«irtsnT^*H?es»s©<e 
»{stfl*^»tau. 2ism3 2d^2i«r*«tp«c^-D 20 

[0 0 2 3] r©«kolCfllfiESnfcl816»»0«l 

aicj;*sift{4B*Hi©tt»*«A«c$Lfc ! b©Ta 
c, d. e. ~tr*. cn5©5S, svati/T© 

**J8^fcfy-: /3>8I2Tlt A~D©4t?©GP 

s*a*^©*aE*GPS2 2 i-es«Bi«T»*fr 
*. -tux. *«ffl±t;y— >3>«B2T»i, gps 

2 2 lT3ffiLfc*tt*>Sl*aJbfc5ifiE<fcBi:. S«"t 30 

>-y-2 2 3^©*a-t>-9-s»v^^>y^>ysaa<to 

fa£i*-lCfcr>T. «fcOjE*fc?t«<fcB (Xs, Y s ) ifi 
RAM2 1 3(Da«ttBffi«»ittX'J7lC» 

SB 1 ©GPS 1 2 1TI1 SmWIB^GPSWS^C 

[0024] H2«c«-r*#ffl^-t;y— >3>8Bi* 
«tv*«ffl^-i;y— >3>»B2©ttffi»cfe^T. ra# 

2. SlCfcttaSfcttBlilEfflSttfeSSLfc^D-^ 

sTH3icsr<totc. «flrffl^-ify- 

•>3>8Illt 3ffl*JffifcGPS«ac, D*>b©« 

»£3fiL (xf77i 1) . smL/tGPswaofli 

SC. DS-RAM 1 1 3CttiWr* 2) . 

^-tfy-->3>jaaa6i ia. rami i3ic» 

iWUfcGPS«afll«C, D*. j&£<188 1 4 

T. StiSlttST*«*«ffl±ey— >3>«B2lciS 

®r* (xtvn 3) . *lt. *try-->3>SB 

lilt »«ffl±tfy— >3>SB2*»«9liiEfll«*S so 
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flrr*ST<D|BllC, GPSfcSC. D*>&3«Lfc«& 

jc«to. sfctoB (x. y) **ai-f*. 

[0 0 2 5] *«ffl^-tfy— >3>8B2Tli. 

H4{c^r«t5ic. *flrffl^-try— >3>«fii^e.G 
721) . Gps*afli«c. D*smr*<t arv 

72 1 ; Y) , #i&T*GPS*ac. D*>b©«fc£ 
SffiU (77-7^2 2) . i*PS©««E&B (Xs. Y 

s) samr*. c©«attB (xs. ys) t. 
«^-Ky— > 3 >sb i ©a«EttB*aiffi 1 2 -ctfcm u 

fcSttttB (X. Y) ttt. P5-©GPS*ac. DA> 
S©«tt»c*rJv>TlftfflL;fct>©fc©T, SttttBOffi 

[0 0 2 6] -tCT. **JB:Mfy-i >3>812 0t 

try— >3>jaaa52 it*, ram 2 1 3©8«E*tBS 

«Bllfc»lrt3nTV>*SaEttB©tf« (Xb. Yb) 

ssi^ttiu Gpsnsac. D©**>bSaEttB*fcta 

bfc«£©RiS (Ax, Ay) £*©*5£ (1) . St 
(2) *»£JUH-f* (Xr<y^2 4) . >a> 
5519812 Hi, WfflbfcSH (Ax, Ay) **HE1*« 
tbT, 2IS«8B2 4*^UT, «f«ffl^-ty-->3> 

[0 0 2 7] 

[ft] 

Ax = Xb-Xs •• (1) 

Ay=Yb-Ys •• (2) 

[0 0 2 8] *»ffl^-t;y— >3>S6Bl©^-tf 

y— >3>saaati ia. 4-cgps«s 

C. D©«&*&3&ttB (X. Y) **WULfc1g. S 
*PSJ*ET»S*ttffl^k?y-->3 >8B2ri>b*8lEtf 
« (Ax. Ay) ££ffl***>5*£«Wt"r* 
715). Sfll»*T»ntf Uf»;7l 5 : Y) . 1- 
ty— >3>fflS»l Hi. HiEflMt (Ax. Ay) « 
mtEULM (X. Y) iCfiQA^CtT, »ES«EffiB4SC 

[0 0 2 9] tt±3»9!Lfc«fc3lc*fS*»«wa#ffi^ 

try— >3 >s«ej:ntf. ««*sffl^i«»G ps« 
a©»*t»fi2*^«E-rn«. squattT©*«ffl 
+ try- -> 3 >»b 2 sfcttB)£S»ja 3 a> 5*tiE«# 

^SffiUT. «k0iE«tt»iESfiEttB**Wr-&C<!:7j» 

HM»»©*flfffl^-try-v3>gBT 
ti. 2o©GPS«a*»e©«»r«affifi (x. y) 
*tttar-5©T. (aBttmofeftwfl-w^s^^*. 

Sfc. »IEffl# (Ax. Ay) iCtattiEfflStt. «W 
• L/taaE(fl:BICtDHt-r4fc*tt^©T«iE««EffiB»ffiti 

[0030] a±K^L/tn»fg»Tii, mmm 

^■ty-i/3 >«B»I«fc4G P S«a^27l>3r©«-&IC 
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try— >3>«*iTa«ufcGPs*s» «x«a. 

B. C*GPSfll«i:UT*Wffl^h;y-x3>SI«2 

3 -d<d g p s m *a>£»iEflMR*£ifc l xmrnmi- m 

[0 0 3 1] !JU&91lxfc£i6»ffiTtt. 

t Lx**ffl± tfy— > 3 >mm 2 

Tttfc<. HSS«JS3t©|BJTGPSfll*i»iEfll« 

ffl^-'tfy— >3>KB«tO'bE«asaE(fl:« (xb. y 

b) SffLT^StDT, «kDRg£<l>fc<-fS*iiEfll* 

*s»f* c «flfffl^ey—> 3 >sb©« 

«E(4«*i0iE*K:*je-r«ct*i-cSS. Sic. *58 

wctt. *«ffl^-ty— >3>»n*^-kfy— >3>s 
■ 

%Ji3oiii#^e2iffi*n«:«^(ctt. *«ffl^-try- 

>3 >8B 2 K»UT*B*7<7>ffl#£2l<l-f*J: 5 tC 
LTt><fclA. 20 
[0 0 3 2] SIC W±iftWbfc*«»«T«, GPS 
til«*i5lflUT»3Efi!«SS«r-5^ey— > 3 

tLT^-kfy— >3>»«i$afflL. Gpsmics 
jMRffi^-try— > 3 >*« 2 saw ufc*^K:^^T» 
hi ic^t/t<t^(c. jgttffl^ty— >a 

>«fi 1 iBJSSJfiJa 3 t0MTG P S ttiEflMt 
0a»»*fr'5J:3KLT'bJ:v*. B9££*633tt*tt 
ffl^tfy— >3>g«J;9t>iE«ifcS!ftffi« (Xb. Y 30 
b) ««TLTV>««)T. <tORH*'>/i<-r-6»jEfll« 

&&mrz>£t&-v$, ^*ffl^-tfy-v3>8fli(D« 

S<ft«*<fcOjE«lC«jrfa£i*<Ti**. ft*. »jE 
«#*l*«ffl^-ty— > 3 >g«2 tB€Sftfi©3©Pi 

#*>si£«snfc«sicij. *«ffl^-tfy— >3>«« 

[0 0 3 3] SIC, »«ffl^-ty-v3>«H2tHJg 
Sttft 3 t (DfflTG P S «f« t »3Efl»«2iS« £T 4 «fc 



#■¥9- 113 6 0 0 
10 

2 0Satt«ttWffi2 2TfttB£n$:£&ttll£SlC!E 
WfcttnMHBiTafcaiC. BJg»iS3lC**LTGP 
S««*2lfflU B£Stt^3*>62l«5n**liEflM8 

^©«^o*«ffl^-ey— >3>««2w. *5g9j©s 
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